frequency ranges above 0.1 Hz ('short-term' stability) or on months and years timescales (for international comparisons and fidelity of voltage references).
In the present paper, we report tests on 8 voltage references (see table II), that were selected for their intrinsic good performances (low noise) and low temperature coefficient (as reported on the manufacturer's data sheet, i.e. down to 0.1 Hz). Bandgap, buried zener diodes and XFET technologies are represented.
In the context of the LISA mission similar studies have already been performed a few years ago [7] - [9] .
Three of the voltage references tested in these papers (AD587UQ, MAX6126AASA50+ and LT1021BCN8-5) have also been studied in the present work. Two of these references are already space qualified (AD587 and LT1021). The LT1021 and MAX6350 have also been tested by the Swiss Federal Institute of Technology in Zurich (ETH), which is responsible for the redundant centralized voltage reference onboard eLISA [10] . The MAX6350 has also been radiation tested. The reader can refer to [11] and [12] for the effect of radiations on voltage references. In particular, [12] suggests that some XFET models (such as the AD43x family) might be more radiation tolerant than Zener and bandgap devices.
It is however beyond the scope of this paper to discuss the effect of the space environment (mainly radiations) on the voltage reference characteristics.
To be compatible with the eLISA requirements, the amplitude spectral density of the voltage reference output should be better than 1 ppm/ √ Hz× 1 + 0.1 mHz f 4 .
II. EXPERIMENTAL SETUP
The experimental setup and measurement procedures are driven by the main foreseeable noise sources in laboratory conditions, as well as the goal of the study :
the characterization of the intrinsic noise level between The thermostatic bath is placed into a Faraday cage, which is not -in this particular case -meant to protect the measurement from EM perturbations. Being thermally insulated, this cage allowed us to keep the voltmeter and the DUT at short distance, while thermally decoupling the voltmeter stability from the heat generated by the thermostatic bath.
The cage, as well as the different apparatus are placed in a air-conditioned room, with a thermal stability of about 1 K peak-to-peak around 22
• C.
III. PROCEDURES AND EXPERIMENTAL RESULTS

A. Noise induced by the acquisition setup
In order to estimate the noise level induced by the apparatus, two measurements have been performed : the estimation of the noise of the acquisition chain, and of the noise induced by the instability of the power supplies. and their contribution properly compared to the obtained results.
In the present experiment, the most important noise source seems therefore associated to temperature fluctuations, while the influence of the acquisition noise and line regulation are negligible.
B. Temperature coefficients
The temperature coefficients given by the manufacturers are usually computed using the box method. In this method, the maximum amplitude (peak-to-peak) variation of the output voltage is measured over the full operating temperature range of the device. The temperature coefficient is then the ratio of the voltage range voltage reference is an interesting alternative using another technology (bandgap).
As for the LT1021, its noise curve crosses the eLISA requirement at 0.5 mHz and is about 5 times the goal at 0.1 mHz. Its performance is comparable to the AD587UQ, but has a much lower temperature dependance.
All of these references, except MAX6350, exhibit a typical 1/f behavior on the power spectral density (1/ √ f in amplitude) below 10 mHz which seems to indicate an intrinsic electronics noise. The MAX6350 device has a stepper slope (about 1/f in amplitude), which could be due to a slow drift of the voltage level.
IV. CONCLUSION
The output stability of height -off the shelf -voltage references have been tested in the frequency range from On the other hand, the tested XFET technologies exhibit a relatively large voltage noise below 0.1 Hz.
digitized time series on a logarithmic frequency axis," Measure-
